De novo synthesis of ubiquitin carboxyl-terminal hydrolase isozyme l1 in rostral ventrolateral medulla is crucial to survival during mevinphos intoxication.
Ubiquitin carboxyl-terminal hydrolase isozyme L1 (UCH-L1) is a deubiquitinating enzyme that is responsible for making ubiquitin, which is required to target proteins for degradation by the ubiquitin-proteasome pathway in neurons, available. We investigated whether UCH-L1 plays a neuroprotective role at the rostral ventrolateral medulla (RVLM), the origin of sympathetic neurogenic vasomotor tone in the medulla oblongata where the organophosphate insecticide mevinphos (Mev) acts to elicit cardiovascular toxicity. In Sprague-Dawley rats maintained under propofol anesthesia, Mev (960 microg/kg, i.v.) induced a parallel and progressive augmentation in UCH-L1 or ubiquitin expression at the ventrolateral medulla during the course of Mev intoxication. The increase in UCH-L1 level was significantly blunted on pretreatment with bilateral microinjection into the RVLM of a transcription inhibitor, actinomycin D (5 nmol), or a translation inhibitor, cycloheximide (20 nmol). Compared with aCSF or sense oligonucleotide (100 pmol) pretreatment, microinjection of an antisense uch-L1 oligonucleotide (100 pmol) bilaterally into the RVLM significantly increased mortality, reduced the duration of the "pro-life" phase, blunted the increase in ubiquitin expression in ventrolateral medulla, and augmented the induced hypotension in rats that received Mev. These findings suggest that de novo synthesis of UCH-L1, leading to an enhanced disassembly of ubiquitin-protein conjugates in the RVLM, is essential to maintenance of the "pro-life" phase of Mev intoxication via prevention of cardiovascular depression, leading to neuroprotection.